Introduction
Design projects have become a principal element of the undergraduate engineering curriculum. Recently, using the KEEN philosophy, there is momentum to push engineering education further by fostering an entrepreneurial mindset among students. Providing a basic set of engineering skills in specific specialty areas of study is no longer sufficient. Engineers design solutions for marketplace problems. As such it is imperative that they approach the marketplace in search of opportunities for which they can design break-through solutions. This is the mindset of the entrepreneur. The need for entrepreneurial thinking is pervasive among businesses, which have turned to design firms such as IDEO to develop the next break-through, blockbuster solution for marketplace opportunities.
We focus on opportunity identification and have named our process the Opportunity Thinktank. The "Thinktank" provides the preparation required for identifying great, new design solutions. It involves research that provides a foundation upon which ideation and design can take place. This is an introduction to a different way of thinking than students are used to in their required engineering coursework. Looking for opportunities requires examining the marketplace through an entrepreneurial-minded lens to identify the most pressing problems. This entrepreneurial mindset focuses on understanding and empathizing with the client facing the problem. This understanding provides the foundation on which ideation takes place, we call them "bugs." Bugs, or pain points, refers to situations where consumers, or an organization, have an unsatisfied need that creates a level of frustration. If the opportunity and the client are not fully understood, much ideation and design time will be wasted generating marginal and incremental solutions destined for the dust bin. This paper outlines a set of seven modules that help to establish an entrepreneurial mindset among undergraduate engineering students. The Thinktank begins with students observing the world around them, identifying areas within their major area of study that create pain points for consumers, business or society in general; this is a micro to macro examination and we will generally refer to any one of these areas as the "client." After identifying opportunities for which a design solution may be suitable focus shifts to understanding their client. Often students, engineering and business alike, are given a problem and they want to start generating solutions before they fully understand the problem or their client's experience. Developing empathy for the client's situation is a fundamental ingredient for creating effective design solutions to the client's problem. Empathy arises from a structured research process that includes traditional secondary and primary research techniques. Collecting backstory information on their client begins with library research to understand the appropriate behaviors to observe and questions to ask. The process then moves to observing the client's pain point experience. Observing is not enough, students need to at least talk with the client and, if possible, experience the pain point themselves. All through this process students are framing and re-framing their problem Page 26.1208.2 statements as they collect additional information. The Thinktank concludes with a final revision and refinement of the problem statement that reflects their empathetic understanding of their client's pain point and preparation for the next phase of the process, ideation.
Why is an entrepreneurial mindset important?
The Kern Entrepreneurial Engineering Network (KEEN) foundation has set as its objective to establish an entrepreneurial mindset within engineering programs. This entrepreneurial mindset encourages engineering students to combine the technical skills learned in their traditional engineering coursework with a mindset to "create extraordinary value for others." This mindset is comprised of three critical factors, including: Curiosity, Connections and Creating value.
[1]
Curiosity focuses on the rapidly changing environment in which we live. It is important for engineers to have an "insatiable" curiosity reflected in constantly questioning and wondering about the world around them. Curiosity is evidenced through Demonstration and Exploration; a demonstration of constant curiosity and exploration through a "contrarian view of accepted solutions for consumer frustrations.
Connections focuses on the pursuit of knowledge and the development of insights that lead to opportunity recognition. This characteristic of the entrepreneurial mindset emphasizes the collection and Integration of information, as well as understanding how to Assess and Manage the associated risks of different opportunities.
Creating value focuses on the development of innovative solutions that create extraordinary value for people. It is through the processes of Curiosity and Connections that engineers need to develop an empathetic understanding of consumers and the frustrations they feel so that they can create these innovative solutions. A characteristic associated with creating value includes Indentifying opportunities to create value. Creating "extraordinary" value is not an easy process. It requires a lot of time and effort, students must learn that they have to Persist (another KEEN characteristic) through the process and learn from their failures.
Thinking like an entrepreneur is a stark departure for an engineering student enrolled in programs founded upon mastery of a highly specialized skill set in preparation for that first engineering position out of college. This type of thinking requires a shift from the concrete and tangible world of skills to a more abstract, and some perceive as soft, world of the consumer mindset. It is a mindset that is less about how you create solutions to problems to one of understanding for whom you are designing those solutions.
With the KEEN initiative as a starting point, creation of the Opportunity Thinktank drew upon the concept of Design Thinking, popularized by the design firm IDEO and the Stanford University Institute of Design. Design thinking, as well as other problem solving models, is a process with well-defined stages that need to be followed to optimize the generation of effective solutions. Different from other problem solving processes, Design Thinking has been adapted to encourage the development of empathy for the client's problem situation. It is this empathy for the client that is important to the entrepreneurial mindset. Entrepreneurs develop solutions, if successful, to market needs that people value.
An issue arises that transcends a student's major and applies to almost everyone. This issue has been characterized as "jumping to solutions." People, in general, are eager to solve problems. In one class activity it was observed by the authors that a team of engineering and business students were reviewing pain points generated by the team. The process was to select a small group of issues for further study. This group, however, had a lengthy discussion of possible solutions to each pain point before achieving complete understanding of the problem.
Whether it is an empathetic drive to help someone or an ego-based drive for self-esteem or a drive to "just get the problem done and move on," there is a strong motivation to come up with an answer as quickly as possible; and, for many undergraduate students the focus is finding the one "right" answer to get a good grade. Often the speed with which solutions are generated over shadows the students' understanding of the problem. As noted above, an important reason for introducing the entrepreneurial mindset into engineering programs is to identify opportunities and develop solutions that create value in the marketplace. This is difficult to do if one does not fully understand the problem, or pain point.
Another issue that arises relates to the focus on ideation. The direct connection that is associated with ideation and developing solutions can create the perception that this is the most important, one and only, part of the process. Students often say they are asked to brainstorm ideas in class activities with little preparation or instruction. The authors decided that the primary focus of the Opportunity Thinktank would be on the early stages of the design thinking process that prepared students to better understand and frame problems for which they would be generating solutions.
The next section provides an overview of each module.
The Opportunity Thinktank
The Opportunity Thinktank consists of seven modules that can be used as a mini-course or standalone sessions to help engineering students prepare for the ideation process. It is important to emphasize that these modules focus on the less exciting, research preparation aspects of problem solving. This part of the process takes effort and does not have the immediate payoff, or satisfaction, of coming up with an idea. This often overlooked area of problem solving, however, is critical for developing effective solutions to market problems. We use the "deep dive" metaphor taken from an ABC Nightline video showcasing IDEO and their design thinking process.
Module 1: Discovering the Entrepreneurial Mindset
This is the first of seven modules in the Opportunity Thinktank that is designed to provide the foundation, preparing students for refining problem statements, enhancing idea generation, and improving the quality of ideas for engineering design projects. This modules establishes a firm understanding of the "entrepreneurial mindset;" that focuses on stimulating curiosity and making connections and identifying opportunity gaps; all with the objective of creating value for the client. This concept is important as many students do not envision themselves as entrepreneurs, thus making these concepts are irrelevant and potential restricting their ideation abilities. This thinking is diametrically opposed to the role of an engineer, which is to design solutions to problems. That is what entrepreneurs do, and engineering students can benefit from this mindset. In fact, everyone needs to think about becoming an entrepreneur.
The module 1 lesson plan incorporates a case study while introducing several specific entrepreneurial skills that students can later apply to an ongoing project (Figure 1 ). The mindset characteristics sought in the module are to instill a sense of "Brimming with Curiosity", "Courting Serendipity" and "Cultivating Randomness" [2] . The module begins with an overview of the entrepreneurial mindset followed by lessons on specific skills including client pain points, the use of the 5 whys [3] and the P.O.V. mad-lib [4] . Following the presentation of these techniques a clip from the television show SharkTank is shown and students practice the demonstrated techniques using the SharkTank case study as an example. The specific case study shown in the module is the "BZ box" episode [5] . This is an exercise in seeing how point of view truly changes the problem statement. At the end of the in-class session student teams are given current newspapers to search for potential project ideas. Their individual homework assignment is to produce a list of 12 "bugs." These "bugs" must come from the scanned newspapers or by interviewing non-students for potential opportunities. This is done to eliminate redundant ideas solely centered on the college lifestyle.
Sparkol brand video-scribing software was used to create a video for students to review at a later time. The video highlights the main takeaways from module one including the entrepreneurial mindset, client pain points, the 5-whys technique and the P.O.V mad-lib technique. Snapshots of the video are seen in Figure 2 . The video can be given to students to view for homework or can be shown at the start of the next class period as a refresher on the key lessons from module one.
Module 1 continues into a second class meeting where student teams share, combine, eliminate and refine their potential bugs. Students first share all potential opportunities, pain points or "bugs" and write them on post-it notes. Teams with four students should generate at least 48 potential ideas, which are then stuck to a wall ( Figure 3 ). Students then combine and group like Page 26.1208.6
ideas and vote for top bugs using stickers. Students are given 12 stickers to be used to vote for their favorite bugs. Students are instructed that they can spread their voting stickers as they see fit, multiple stickers can be put on one good bug for example ( Figure 3 ). All post-it note bugs are then removed except for the 12 with the most votes. Students then perform a 5-whys analysis on each of the remaining 12 "bugs." All students on the team then vote again for the top four bugs, with each student having four votes to be cast in the same manner as the prior vote. Teams must then complete an out of class assignment to frame their bugs by performing the P.O.V. mad-lib exercise on the remaining four "bugs". At this point the module 2 lesson plan may begin.
Module 2: Discovering the Entrepreneurial Mindset: Information Integration
The second module in the Opportunity Thinktank focuses on understanding the importance of doing research. Module two examines the core content of "Integrating information from many sources to gain insight." This module focuses on training one new skill set, using the Phoenix Checklist. It should also be noted that student teams are told that they can add new opportunity ideas or "pivot" to related opportunities as they make new discoveries through the process. The process is meant to facilitate new opportunity generation and not be burdensome or stifling to the creative process in any way. Module 2 begins with a reiteration of the premise of "Integrating information from many sources to gain insight" and it is noted we can do this at both the large and small scales. It should be noted that KEEN has refined their conceptualization of the entrepreneurial mindset to focus on making connections, which the process of conducting research and integrating information allows students to do. Two brainteasers are used to introduce the Phoenix checklist [6] . The first brain teaser should be an optical illusion. Any number of optical illusions can be shown, the McGurk effect is particularly effective if ample time is available in the class period [7] . The main point to be conveyed is that things are not as they always seem, stressing the importance of thorough research. The next brain teaser should involve a memory test. The memory test can involve asking students to memorize a certain number of digits or any similar memory test. The main point to convey is that we can only remember a certain amount of information. This memorization exercise should emphasize the importance of checklists in guiding the process.
The Phoenix checklist is then introduced with a history of its creation by the C.I.A. Students are given a Phoenix checklist blue print ( Figure 4 ) and begin filling in the template for the remaining four "bugs" during the class period. This part of the process is completed as an out-of-class assignment due the following class period. Teams also submit a memo summarizing the main facts gathered from the process. A Sparkol wrap-up video on module two is given to students to view for homework. Figure 4 : Phoenix checklist blueprint. These blank forms are given to student teams to facilitate research on the remaining four "bugs".
Module 3: Wading into Shallow Waters: Researching Trends
Module three establishes a starting point for collecting information from secondary sources to help with the process of making connections and opportunity identification. The importance of looking at information from both small and large scales is again stressed. This module is specifically designed to target the large scale which can be gathered from secondary sources.
Prior to moving forward with the lesson students participate in a think-pair-share active collaborative learning (ACL) activity [8] in reviewing the results of the Phoenix checklist from module two. The lesson continues with an overview of secondary information sources including web based research, government sources, syndicated sources and library databases. It is stressed that in order to perform quality ideation and to make worthy decisions on which opportunity to pursue students must "stock the shelves" or collect as much information about each opportunity as possible. Four major questions that must be asked about each opportunity while conducting secondary research are presented, which are: on each of the remaining opportunities. The questions are: All of these questions must be asked for each of the remaining opportunities.
Students are shown two sources to get at the first question, the U.S. government census website (www.cencus.gov) and the market segmentation service "Prizm" from the Nielsen company [9] . Both sites are toured by the instructor while students watch. For the Prizm web site the instructor may ask for a student's hometown zip code and the particular market segments in the town are read. If time allows and computers are available students can research their own hometown market segmentation at this time. In order to answer question two students are directed to use Google.Finance, the U.S. patent and Trademark Office (USPTO) website, and the syndicated database from Marketresearch.com among other sources. For question three Google.Patent and the USPTO patent search functions are presented.
In order to address trends affecting users the "Trend Hunter" website is emphasized [10] . A video from Trend Hunter presenting the top trends of the year is shown, run-time approximately 5 minutes. Students are instructed to gather as much information from these sources to answer the four secondary research questions. A homework assignment is given to collect secondary information on each of the four remaining "bugs" and present the information in a written memo. Students are also presented with a simple decision matrix to assist them in choosing the most promising opportunity ( Figure 5 ). This matrix can be modified to include additional, appropriate evaluation criteria or assign criterion weights. The decision matrix is then added to the homework memo assignment along with a rank ordering of the top three opportunities. After the Page 26.1208.9
memo is submitted the instructor, along with the team decides on one "bug" to pursue for the remainder of the project. Again, "pivoting" is encouraged.
Module 4: Diving in Head First: Observing Behaviors
This module gets to the core of the IDEO concept with the introduction of observational and ethnographic skills to understand the client pain point in the context in which it occurs. It is essential that the instructor and team decide on a single "bug" to pursue at this stage due to the increased time required to complete the required activities in the remaining modules.
The topics are introduced through a series of videos available from Stanford Univeristy's eCorner [11] . Of note are the videos of David Kelley, Tom Kelley and Jessica Mah which directly address the need for observational study. The camera study technique is also described in this module [4] . Following the videos tips for conducting observational research are given including: 1. Set the scene 2. Observe physical space 3. Observe the people 4. Observe group interactions 5. Observe non-verbal behaviors 6. Just the facts 7. Record with your hands and tools 8. Zero in on the unexpected A worksheet is provided to help students record their observations during the research ( Figure   6 ). Before setting out to perform observational research on the team project students are given a Figure 5 : A simple decision matrix shown to students to facilitate the decision making process. Based on the results of the decision matrix students are sked to rank order the remaining "bugs".
practice example. This is done by showing a video of people performing a task. One example is a video found on YouTube observing people doing laundry at a public laundry facility. Other videos can be used as well for this practical example. Students use the observational research worksheet while they watch the video and then share what they learn in an ACL think-pair-share format. For the out-of-class assignment students are required to conduct observational research on the "bug" they are now pursuing. This assignment is given in conjunction with the next module, Module 5: Interviewing for Empathy, so that student teams have ample time to collect the necessary information.
Module 5: Diving Deeper: Interviewing for Empathy
Starting with the second module, students are exposed to a process of collecting information to develop a firm foundation for the ideation process. Each module, from two to five, focuses on different techniques for information collection and organization. Module 2 began with organizing existing information the students may have from past experience or study in areas related to a specific bug. This is followed with Module 3 that focused on formal secondary research using a variety of on-and off-line published sources.
Module 4 begins the process of primary data collection using basic observational research methods. In this fifth module students learn about interviewing techniques to further their understanding of the challenge. The final goal of Modules 2 through 5 is for students to collect a variety of different types of information that they can use to better understand the identified bug. An interview may look like a simple conversation to the casual observer, but interviews are a conversation with a purpose. Most students have very little understanding of exactly what an interview is, or how to conduct one. The interview process must follow a structured format and be administered in an efficient and effective manner. Students must know that a client's time is valuable, to them, and this time must be used in the most effective manner to generate useful information. That is a key thought. The information collected in the interview must be useful, otherwise it is wasted time spent on what may be a nice conversation but providing little help in guiding students to a better understanding of the bug.
The interview process begins with brainstorming questions. Students individually generate questions they feel are related to their specific bug drawing upon the information the team collected in their secondary and observational research. They then meet with their team (ThinkShare) and collate all their questions, removing those that are redundant. At that point, the team reviews each question, discussing what type of information is collected and if that information will be helpful in better understanding the bug. Guidelines are provided for question structure, such as do not have questions with more than ten words; or, make sure a question is not "double barrelled" (asking for more than one answer in a single question). It is important to remember that the end result of the Opportunity Thinktank is a properly framed problem that will help guide the solution ideation process. This review process will refine questions for clarity and understanding, as well as remove any interesting, but unnecessary questions.
As the title of Module 5 indicates, this is a "deeper dive" into understanding the challenge, which is achieved by engaging in an interactive conversation with the client. Further, students need to gain an "empathetic" understanding of the client's pain point experience. They can only gain so much empathy from reading and observing, they need to vicariously "walk a mile in her shoes," so to speak.
The result of this process is the creation of an interview guide that can be used by all students in the team. This is important for standardizing the data collection process and generating more consistent and valid information. At this point in the module, students are provided guidelines on how to administer the interview (see Figures 7 and 8 ). Students are split into pairs and engage in a mock interview as practice.
The interview begins with the student introducing themselves and the project to establish rapport with the client. The interview then progresses from relatively simple, general questions to more detailed, specific questions. The early questions in the interview should help to establish rapport and not be perceived as threatening by the client. Throughout the interview process students should be probing client answers to questions and encouraging examples and stories. Stories are an excellent way to develop some level of empathetic understanding of the client pain point. At the end of the interview the student thanks the client for their time and addresses any questions. Ask questions neutrally. "What do you think about buying gifts for your spouse?" is a better question than "Don't you think shopping is great?" because the first question doesn't imply that there is a right answer.
Don't ask binary questions.
Binary questions can be answered in a word; you want to host a conversation built upon stories.
Only ask one question at a time, one person at a time.
Resist the urge to ambush your user.
Make sure you're prepared to capture. Always interview in pairs. If this is not possible, you should use a voice recorder-it is impossible to engage a user and take detailed notes at the same time.
Module 6: Emptying the Net: Unpacking and Synthesizing Data
At this point the students should be swimming in data, and keeping with our diving metaphor it is time to "empty the net" and examine the collected information from the team research activities. Figuratively, and in some instances, literally, the information is poured onto a table and the team searches for patterns that will help them better understand their client's pain point. Each of these questions is investigated using different techniques designed for examining the data collected earlier in the Thinktank. It is here that students will unpack and synthesize the information they found through secondary, observation and interview research.
Since pain points reflect frustrations that people have, we start with the first question to gain a better understanding and empathize with the client. Using whiteboards or flipcharts, teams can begin with a Journey Map [11] . A journey map helps students understand the overall experience a client has with a particular frustration. It starts using a process perspective, beginning with the first point at which the client realizes that they have a frustration, and then adds the subsequent steps taken to resolve the problem with a current solution. It is expected that the current solution (if there is one) is inadequate, leading to a state of sub-equilibrium. The information required for creating a Journey Map can be found in secondary sources, abstracted from observational data, or by asking the client to talk about the pain point journey as part of the interview process. It is here that student should seek to develop empathy for client's experience.
After sketching out the process, students next construct Empathy Maps [11] . This technique provides understanding of a variety of different client characteristics for whom they are going to design a solution. Empathy Maps are divided into four quadrants (see Figure 9 ). Armed with a stack of Post-it notes, students record different pieces of information on a single sheet and classify them into one of four quadrants: Think, Feel, Say, Do. As can be seen in Figure 9 , Think reflects client thoughts and beliefs, Feel their feelings and emotions, Say their quotes or defining words, and Do their actions and behaviors. Using Post-it notes makes it easy to move information from one quadrant to another as the team reviews the information. It is very important that the students complete their empathy maps on a whiteboard, wall or flip chart. This makes it much easier for the team to step back and observe patterns in the information. As patterns emerge, the notes can be re-arranged to make better sense of client and their pain point. Two important outputs from this analysis are the identification of Needs and Insights [11] . Needs are considered to be necessities, be they emotional, psychological or physiological. Insights may be considered an AHA! moment, where students learn something about their client that they did not know and gain a deeper understanding of the pain point. These insights will be important for framing the problem and designing solutions.
The list of needs can be further explored using a Why-How Ladder [11] (see Figure 10 ). This technique, similar to the 5 Whys presented in Module 1, provides a structured process to more deeply explore the needs of the customer. This process drills down to root causes of pain points, providing added insight when designing solutions. Figure 10 : Why-How Ladder, adopted from [11] After completing the first two synthesis activities the team is now ready to share and create stories. This activity begins with each team member sharing a story they collected from a client they observed or interviewed. The last question focuses on consumer trends, which were organized in tabular form as part of the activity for Module 3. The team can use similar 2x2 matrices to classify different trends and help to prioritize them in terms of importance or concern.
Module 7: Framing the Problem and Preparing for Ideation
Teams now have collected and synthesized the critical information they need to frame the problem, the last step before engaging in solution ideation. All teams should have a Journey Map, an Empathy Map, a story that reflects the client's experience and persona, a list of needs and insights, and deeper understanding of the situation than when they started.
The process starts with the initial Point-of-View Madlib created in Module 1. This should be an iterative process that begins with each team member constructing their own POV Madlib, then sharing it with the rest of the team. Individual team member madlibs are then combined into a single problem frame. Teams can further investigate their POV using a Critical Reading Checklist [11] (see Figure 11 ). This activity helps to focus the POV and ensure that it reflects the insight gained during the research phase and is meaningful. The process has the team discuss four primary questions, after which the POV will likely be revised to enhance its focus and relevance.
Once the problem has been framed, teams can use another technique to examine the problem from different perspectives, the Reframing Matrix [12] (see Figure 12 ). The original conception of this matrix is slightly different from the one shown in Figure 12 , which used the perspective labels of product, planning, potential and people. This analysis can use any perspectives that the team would like to explore before engaging in ideation. Looking at a problem from different perspectives helps shed light on issues the team may not have thought about, and identify potential constraints that will need to be taken into consideration when evaluation potential pain point solutions. Figure 11 : Critical Reading Checklist, adopted from [11] Figure 12: Critical Reading Checklist, adopted from [12] At this point teams should have a well-defined and focused POV, with all team member clearly understanding the customer's pain point and the different factors that must be considered when designing solutions.
Assessment
All seven modules of the Opportunity Thinktank were administered to a combined group of students from a first year engineering course and a first year business course. Teams were formulated in each section and then combined with a typical structure of 3 engineering students and 2 business students. The student teams were tasked with creating a "smart-design project". This project details are more fully explained in a companion paper titled, "Innovation to Entrepreneurship in the First Year Engineering Experience." Other sections (six) of the engineering course were also given smart-design projects however only one section was given all seven modules of the Opportunity Thinktank outlined here. Two sections were given modules one and two of the Thinktank. The other three sections simply asked the teams to come up with a list of "bugs" and vote on them as a team, without performing any of the module activities. The main intent is to compare the outcomes of the section with the Opportunity Thinktank modules to those without and determine if there are any statistically significant improvements in project quality, entrepreneurial merit and/or overall level of entrepreneurial awareness.
Evaluation of project quality and entrepreneurial merit will be completed via surveys administered to independent judges at the end of the semester, while evaluation of Page 26.1208.17
entrepreneurial awareness was done via comparison of "pre" and "post" surveys given to the students themselves. Table 4 shows a list of the questions in these surveys, all of which were answered by circling an integer between 0 (low) and 4 (high). The pre-and post-surveys were anonymous. The overall results from the pre-survey and post-surveys are shown in Figures 13 and 14 , respectively. These are shown along with their standard deviations (error bars). The orange columns show the responses from the sections which did not perform the advanced modules for problem formulation, whereas the blue columns show the responses from those sections which did. Q2  Q3  Q4  Q5  Q6  Q7  Q8  Q9  Q10  Q11  Q12  Q13  Q14  Q15  Q16 responses of students in the standard sections. The blue columns represent the mean response values for students in the group that was exposed to the extra opportunity identification modules. Error bars represent standard deviation.
Figure 14: Post-Survey Results. As in the Pre-survey data, orange columns represent the mean value responses of students in the standard sections and blue columns represent the mean response values for students in sections exposed to the extra entrepreneurial modules. Error bars represent standard deviation. Figure 15 shows the net gain from pre-to post-surveys. It can be seen from this figure that while all sections saw net gains across all questions, the sections in the control group (that is, those which underwent the advanced modules for problem formulation) showed consistently higher gains in most questions. It is particularly reassuring that some of the most pronounced contrasts can be seen in Q2, Q4, Q10 and Q11, which are perhaps the 4 questions most relevant to the advanced modules. Figure 15 : Net Gain Comparisons. These data represent the net gains between the preand post-surveys. The orange bars represent the gains made by students in the standard sections while the blue bars represent the gains made by students in the sections which were exposed to the opportunity identification modules. The Opportunity Thinktank brings together and introduces undergraduate engineering students to critical knowledge in entrepreneurship, marketing and research methods they may not be exposed to in the standard engineering currciulum. Student self-reporting assessment indicates that students who took part in the Opportunity Thinktank gained a greater confidence in their ability/knowledge in the following areas (when compared to a control group not exposed to the modules):
Conclusion
• Investigating a Market • Examining technical feasibility, customer value, societal benefits and economic viability • Creating models and prototypes • Validating designs
